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Amendments to the Claims: 

Pursuant to this Amendment, please cancel claims 2, 3, 6, 7, 48, 49, 59, 
74, 75, and 94-165 without prejudice or disclaimer, and please amend claims 1, 5, 9, 13, 
14, 15, 16, 21, 32, 33, 34, 37, 38, 39, 41, 44, 47, 50, 53, 56, 57, 58, 60, 61, 62, 63, 64, 66, 
69, 71, 76, 77, 78, 79, 80, 83, 84, 89, 90 and 91 as follows. This listing of claims wiU 
replace all prior versions of the claims in the application: 

Listing of Claims; 

1. (currently amended) A photovoltaic device, comprising: 

a first electrode layer; 

a second electrode layer; and 

a first photoactive layer disposed between the first and second electrode 
layers, wherein the photoactive layer is disposed in at least partial electrical contact with 
the first electrode along a first plane, and in at least partial electrical contact with the 
second electrode along a second plane, and wherein the photoactive layer comprises 
material that exhibits a type H band offset energy profile, and comprises a first population 
of nanostructures comprising nanoixxis which are not grown from the first or second 
electrode layer apd each having at least one elongated section oriented predominantly 
normal to at least the first plane. 

2-3. Cancelled. 

4. (original) The photovoltaic device of claim 1 , wherein the 
nanostructures comprise at least a portion that is comprised of a semiconductor selected 
from Group U-VI, Group HI-V or Group IV semiconductors or alloys thereof. 

5. (currently amended) The photovoltaic device of claim 1 , wherein the 
population of nanostructures comprises nanocrvatal n anorods t hat comprise one or more 
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of: CdSe, CdTe, InP, InAs, CdS. ZnS, ZnSe, ZnTe, HgTe, GaN, GaP, GaAs. GaSb, LiSb, 
Si, Ge, AlAs, AlSb, PbSe, PbS, or PbTe. 

6-7. Cancelled 

8. (original) The photovoltaic device of claim 1, wherein the 
nancstructures comprise: a single-crystal nanostmcturc, a double-crystal nanostructure, a 
polycrystalline nanostructuie, or an amorphous nanostructure. 

9. (currently amended) The photovoltaic device of claim 1, whetein the 
population of nonostHiGtur e p oompris e i) nanoorystul that n anorods c omprise a core of a 
first semiconductor material and a shell of a second semiconductor material, which 
second semiconductor material is different from the first semiconductor material. 

10. (original) The photovoltaic device of claim 9, wherein the first and 
second semiconductor materials comprise a type-II band offset profile. 

11. (original) The photovoltaic device of claim 10, wherein the core 
comprises CdSe and the shell comprises CdTe. 

12. (original) The photovoltaic device of claim 10, wherein the core 
comprises InP and the shell comprises GaAs. 

13. (currently amended) The photovoltaic device of claim 1, wherein the 
photoactive layer comprises nanocry s tQl n anorods disposed in a conductive polymer 
matrix, and wherein the nanoci^otal n anorods are coupled to the polymer matrix. 

14. (currently amended) The photovoltaic device of claim 13, wherein the 
nanoorvotQlo nanorods are coupled to the polymer matrix via a covalent chemical linkage. 
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15. (currently amended) The photovoltaic device of claim 14, wherein the 
chemical linkage comprises a ligand coupled at a first position to an outer surface of the 
nonoorvatjil n anorod and at a second position to the polymer matrix. 



17. (original) The photovoltaic device of claim 1, wherein the population 
of nanostructures is predominantly positioned closer to the first electrode than to the 
second electrode. 

18. (original) The photovoltaic device of claim I, further comprising a 
hole or electron blocking layer disposed between the photoactive layer and the first or 
second electrode. 

19. (original) The photovoltaic device of claim 1, further comprising a 
hole blocking layer disposed between the photoactive layer and the first electrode and an 
electron blocking layer disposed between the photoactive layer and the second electrode. 

20. (original) The photovoltaic device of claim 1, wherein at least one of 
the first and second electrodes are flexible. 

21. (currently amended) The photovoltaic device of claim 20. wherein the 
first and second electrodes and the photoactive lay e rs layer a re flexible. 



23. (original) The photovoltaic device of claim 1, wherein the device 
comprises a transparent support layer at least partially covering the firat or second 




16. (currently amended) The photovoltaic device of claim 13, wherein the 
lanorods aie electrically coupled to the polymer matrix. 



22. (original) The photovoltaic device of claim 1, wherein at least one of 
the first and second electrodes comprises a transparent conductive layer. 
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electrode, or at least partially covering the photoactive layer, or at least partially covering 
a combination thereof. 

24. (original) The photovoltaic device of claim 1, wherein at least one of 
the electrodes comprises aluminum. 

25. (original) The photovoltaic device of claim 1, wherein the photoactive 
layer is hermetically sealed. 

26. (original) The photovoltaic device of claim 25, the device comprising 
at least one sealing layer in addition to the first and second electrodes. 

27. (original) The photovoltaic device of claim 26, wherein the device 
comprises at least first and second sealing layers, the photoactive layer and first and 
second electrodes being sandwiched between the first and second sealing layers. 

28. (original) The photovoltaic device of claim 1, wherein the overall 
device comprises a non-planar architecture. 

29. (original) The photovoltaic device of claim 1 , wherein the device 
comprises a convex architecture. 

30. (original) The photovoltaic device of claim 1, wherein the first 
electrode layer, the photoactive layer and the second electrode layer are oriented in a 
coiled architecture. 

31. (original) The photovoltaic device of claim 1, wherein the first 
electrode layer, the photoactive layer and the second electrode layer are oriented in a 
reciprocating stacked architecture. 
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32. (currently amended) The photovoltaic device of claim 1, wherein the 
population of nanostructures in the photoactive layer comprises at least a second t we 
different nanocrystal subpopulation ^Sv - eaoh the second n anocrystal subpopulation having 
a different absorption spectrum than the nano3X)ds , 

33. (currently amended) The photovoltaic device of claim 32, wherein the 
nanorods and the second d ifif e r e nt - n anocrystal subpopulation comprise different 
compositions. 

34. (currently amended) The photovoltaic device of claim 32, wherein the 
nanorods a nd the second d iff e rpnt nanocrystal flubpopulotioite - s ubpopulation c omprise 
nanocrystals having different size distributions. 

35. (original) The photovoltaic device of claim 1, wherein the 
nanostructures in the photoactive layer collectively comprise at least two inorganic 
materials. 

36. (original) The photovoltaic device of claim 1 , wherein the 
nanostructures in the photoactive layer collectively comprise at least two inorganic 
materials, wherein the nanostructures comprise a core of a first inorganic material and a 
shell of a second inorganic material. 

37. (currently amended) The photovoltaic device of claim 1, wherein the 
photoactive layer comprises at least two types of nanooryotgl e nanostructnt-es . 

38. (currently amended) The photovoltaic device of claim 1, wherein the 
photoactive layer comprises fused, partially fused, and/or sintered nanoorvotQl s nanorods , 

39. (currently amended) The photovoltaic device of clair»436, wherein 
the cores of at least two adjacent nanostructures in the photoactive layer are in at least 
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partial electrical contact, and wherein the shells of the at least two adjacent 
nanostructures, or at least two additional nanostructures, are in at least partial direct 
electrical contact. 

40. (original) The photovoltaic device of claim 1, wherein the photoactive 
layer comprises at least two acdve sublayers. 

41. (currently amended) The photovoltaic device of claim 1, wherein the 
photoactive layer comprises at least two active sublayers, wherein each of the active 
sublayers comprises a plurality of f Hrnocrvstol s nanorods of at least one nanocrystal type. 

42. (original) The photovoltaic device of claim 1, wherein the photoactive 
layer comprises at least two sublayers, wherein at least one of the at least two sublayere 
comprises an n-type sublayer and at least one of the two sublayers comprises a p-type 
sublayer. 

43. (original) The photovoltaic device of claim 1, wherein the photoactive 
layer comprises at least two sublayers, wherein at least one of the at least two sublayers 
comprises an n-type sublayer and at least one of the two sublayers comprises a p-type 
sublayer, wherein the photoactive layer comprises a junction between the p-type sublayer 
and the n-type sublayer. 

44. (currently amended) The photovoltaic device of claim 1, wherein the 
photoactive layer comprises at least one sublayer comprising a blend of p and n 
fl onoorv s tQl s n anorods . 

45. (original) The photovoltaic device of claim 1, wherein the device 
comprises at least a second photoactive layer. 

46. (original) The photovoltaic device of claim 1, further comprising: 
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a third electrode layer; 

a fourth electrode layer; and 

a second photoactive layer disposed between the third and fourth electrode 
layers, wherein the second photoactive layer is disposed in at least partial electrical 
contact with the third electrode along a third plane, and in at least partial electrical 
contact with the fourth electrode along a fourth plane, and wherein the second 
photoactive layer exhibits a type n band offset energy profile, and comprises a second 
popiilation of nanostructures each having at least one elongated section oriented 
predominantly normal to at least the third plane, and having a different absorption 
spectrum from the first population of nanostructures, wherein the third electrode layer, 
fourth electrode layer and second photoactive layer are attached to, but electrically 
insulated from the first electrode layer, second electrode layer and first photoactive layer, 

47. (currently amended) A photovoltaic device, comprising: 

a first electrode layer, 

a second electrode layer; and, 

a first photoactive layer disposed between the first and second electrode 
layers, wherein the photoactive layer is disposed in at least partial electrical contact with 
the first electrode along a first plane and in at least partial electrical contact with the 
second electrode along a second plane, wherein the photoactive layer comprises a first 
inorganic material and a second inorganic itiaterial different from the first inorganic 
material, which first and second inorganic materials exhibit a type n band offset energy 
profile, and wherein the photoactive layer comprises a first population of nanostructures 
comprising nano tetrapods comprising the fii-st inorganic material which are not pi:own 
from the first o r second electrode laver and a second population of nanostructures 
comprising the se c ond inorganic material , vvhioh nftnofitroctumn cnmprinn thn fimt 
inorganic material, the oooond inorganic materiol, - or a combination thoroof . 

48-49. Cancelled. 

i 
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50. (currently amended) The; photovoltaic device of claim 47, wherein the 
first and second population of n anostructures comprise: a single-crystal nanostructuie, a 
double-crystal nanostructure, a polycrystallihe nanostructure, or an amorphous 
nanostructure. 

I 

51. (original) The photovoltaic device of claim 47, wherein the first 
inorganic material is a semiconductor and wherein the second inorganic material is a 
semiconductor. 

52. (original) The photovoltaic device of claim 47, wherein the first 
inorganic material comprises a first semicohjiuctor selected from the group consisting of: 
a Group II- VI semiconductor, a Group ni-Vj semiconductor, a Group IV semiconductor, 
and an alloy thereof, and wherein the secon4 inorganic material comprises a second 
semiconductor, different from the first semiconductor, selected from the group consisting 
of: a Group 11- VI semiconductor, a Group Ill-V semiconductor, a Group IV 
semiconductor, and an alloy thereof. 

• « 

. ] 

! 1 

53. (currently amended) Thejphotovoltaic device of claim 47, wherpin the 
first population of nanostrootui^o oomprifi e o jnanoory s talfl that nanotetrapods comprise a 
core of the first inorganic material and a shfell of the second inorganic material. 



54. (ongmal) The photovolt^c device of claim 53, wherein the core 

: i 

comprises CdSe and the shell comprises Cd'f e. 

Ii 

i. I 

55. (original) The photovoltiaic device of claim 53, wherein the core 
comprises InP and the shell comprises GaAsi 



56. (currently amended) Th^ ]photovoltaic device of claim 53, wherein the 
nanoorvstal Q n anotetrapods a re fused, partiality fused, and/or sintered. 
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57. (currently amended) Thje photovoltaic device of claim 53, wherein the 
cores of at least two adjacent nanoorv s tolEs t ^anotetrapods are in at least partial direct 
electrical contact and wherein the shells of Ml least two adjacent nanooryBtolB 
nanotetrapods are in at least partial direct ei^trical contact. 

I, 

58. (currently amended) The photovoltaic device of claim 53, wherein the 
cores of one or more nanoory s tals n anotetr^pods are in at least partial direct electrical 
contact with the first electrode layer or the lecond electrod e J aver . 

59. Cancelled. 

60. (currently amended) Thjb^ photovoltaic device of claim 4759, wherein 
the first inorganic material comprises CdSe and the second inorganic material comprises 
CdTe, the first inorganic material comprised CdS and the second inorganic material 
comprises CdTe, or the first inorganic maternal comprises CdS and the second inorganic 
material comprises ZnSe. | : 

i, 

I : 

61. (currently amended) Th^ photovoltaic device of claim 4759, wherein 
adjacent nanoci-vstalg n anostructures from tiie first and second population a re in at least 
partial direct electrical contact with each ot|ier. 



62. (currently amended) Th^ photovoltaic device of claim £759, wherein 
the nanociwstato nanotetrapods of the first p'opulatioii and the nanostructuies n anocrvfitQlo 
of the second population are intermixed in iHe photoactive layer. 

h 

63. (currently amended) Th^^iphotovdltaic device of claim 4759, wherein 
the photoactive layer comprises at least a first sublayer and a second sublayer, wherein 

! j 

the first sublayer comprises the first populaibn of nanoorvGtals nanotetrapods and the 
second sublayer comprises the second population of nanostmctuipsr 
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64. (currently amended) Thjeiphptovcjltaic device of claim 475^, wherein 
the nonoorvatalfl n anostmctures of the first alid/pr sedond populations are fused, partially 
fused, and/or sintered. 1 ' 

j i • ! 

65. (original) The photovoltaic device of claim 47, wherein the 
photoactive layer cornqprises at least two acjiye Sublayers. 

k ■ ■ -ii 

66. (currently amended) Theiph()tOvoltaic device of claim 47, wherein the 

photoactive layer comprises at least two active sublaVers, wherein each of the active 

i i ■ =1 

sublayers comprises a plurality of nanoorvotalfi p ano^tructunes o f at least one nanocrystal 

type. ^ !. . ; 



67. (original) The photovolt^c devipi of claim 47, wherein the 
photoactive layer comprises at least two sublayers, wherein at least one of the at least two 
sublayers comprises an n-type sublayer and k lea^t xSno of the two sublayers comprises a 
p-type sublayer. ! : . ' 



68. (original) The photovol^^c device of claim 47, wherein the 

' i ' i 

photoactive layer comprises at least two sublayers, Vi^herein at least one of the at least two 
sublayers comprises an n-type sublayer an4 it l^ast oiie of the two sublayers comprises a 
p-type sublayer, wherein the photoactive la^r comprises a junction between the p-type 
sublayer and the n-type sublayer, 

69. (currently amended) Thujphdtoviataic device of claim 47, wherein the 
photoactive layer comprises at least one sublayer comprising a blend of p and n 
nQnocrvotalo n anotetrapods . 



70. (original) The photovoltaic 
photoactive layer further comprises a cohdUctivp 



Page 



4evic6 of claim 47, wherein the 
polymer. 
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71. (currently amended) Th^iphotovdltaic device of claim 47, wherein the 
photoactive layer is pubolantiQlly free of coh(iuctive polymer. 

!i : 

72. (original) The photovoltaic devic^ of claim 47, virherein the 
photoactive layer further comprises a noncoi)[ductiveipolymer. 



73. (original) The photovoltpjlc devic^ of claim 47, wherein the 
nanostmctuies of the first population each lil^s at Ip&k one elongated section oriented 



predominantly nonnal to at least the first plaice. 



74-75. Cancelled. 



76. (currently amended) Th^ photqvdltaic device of claim 47, further 
comprising a hole or electron blocking layeir dispdse^l between the photoactive layer and 
the first or second electrod e layer . 

77. (currently amended) Th4 photbvi Jtaic device of claim 47, further 
comprising a hole blocking layer disposed ll(stweejn t|ie photoactive layer and the first 
electrode layer and an electron blocking laypr dispog;ed between the photoactive layer and 
the second electrod e layer . 



78. (currently amended) Tht 



photdvMtaic device of claim 47, wherein at 



least one of the first and second electrodeej lyers flexible, 



79. (currently amended)-The phot6vci|taic device of claim 78, wherein the 
first and second electrodes and the photoactive ta^jetji ^ laver are flexible. 



Page^ 



I of 116 



taic device of claim 47, wherein at 



80. (currently amended) :Th6 
least one of the first and second electrodes li a ^ers ([oMprises a transparent conductive 
layer. 
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81 . (original) The photovoltaic device of claim 47, wherein at least one of 
the electrodes comprises aluminum. 

82. (original) The photovoltaic device of claim 47, wherein the 
photoactive layer is hermetically sealed. 

83. (currently amended) The photovoltaic device of claim 82, the device 
comprising at least one sealing layer in adctition to the first and second electrode s layers . 

! 

84. (currently amended) Thp photovoltaic device of claim 83, wherein the 

i 

device comprises at least first and second scaling layers, the photoactive layer and first 
and second electrode s layers being sandwiqhed between the first and second sealing 
layers. 

85. (original) The photovoltaic device of claim 47, wherein the overall 
device comprises a non-planar architecture.; 

j 

86. (original) The photovoltaic devicb of claim 47, wherein the device 
comprises a convex architecture. 

87. (original) The photovoltaic device of claim 47, wherein the firet 
electrode layer, the photoactive layer and the second electrode layer are oriented in a 
coiled architecture. : 

i* * 

88. (original) The photovoltaic device of claim 47, wherein the first 
electrode layer, the photoactive layer and the second electrode layer are oriented in a 
reciprocating stacked architecture. ! 
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89. (currently amended) Th^ photovoltaic device of claim 47, wherein the 
first and second p opulation of nanostructur6s oompri pes at l e ast two diff e r e nt nanoorystal 
subpopuJations, e ach nanooryGtoJ - flubpepui^tiofl - having q h ave different absorption 
spectrum. 



90. (currently amended) Th^ photovoltaic device of claim 89, wherein the 
first and second d ifS^nt - nQnoorvstal mhoc i pulationo populations of nanostructures 
comprise different compositions, i ' 



91. (currently amended) Thp photovoltaic device of claim 89, wherein the 
diff e r e nt nonocrv s tal subpopulation s eomp S ciiQ e nanoorystals havinp f irst and second 
populations of nanostructures have d ifferent size distributions. 



92. (original) The photovol^c device of claim 47, wherein the device 
comprises at least a second photoactive lay^. 

93. (original) The photovolj^c device of claim 47, further comprising: 
a third electrode layer; j ' 

a fourth electrode layer; and^: 

a second photoactive layer ctsposed between the third and fourth electrode 
layers, wherein the second photoactive layc t is disposed in at least partial electrical 
contact with the third electrode along a thirl plane and in at least partial electrical contact 
with the fourth electrode along a fourth plwip, wherein the second photoactive layer 
comprises a second population of nanostructures having a different absorption spectrum 



from the first population of nanostructures. 



electrode layer and second photoactive laybr are attached to, but electrically insulated 
from, the first electrode layer, second electi^kle layer and first photoactive layer. 

94-165 (cancelled). 
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